In the evaluation of the beauty and functional integrity of the lower face, the oral cavity, teeth, mandible, maxilla, and the size and position of the tongue are important. The tongue locates forward and is larger than normal in prognathism, in which the jaw protrudes from the skull. It is not clear whether an enlarged tongue causes the open bite, protrusion or dental arch misalignment, or is a result of them. Here, we report two patients with mandibular prognathism and relative macroglossia, which were treated by mandibular setback surgery using a bilateral sagittal split osteotomy (BSSO) and excision of the tongue. This procedure achieved aesthetic improvement of the face and dentition.
Introduction
Mandibular setback surgery using a bilateral sagittal split osteotomy (BSSO) has routinely been used as an orthognathic surgical procedure for mandibular prognathism [1] . Macroglossia is defined as tongue enlargement due to muscle hypertrophy, tumor or an endocrine disturbance. Pseudo macroglossia, or relative macroglossia, is defined as the tongue being normal in size, but appearing large due to its anatomical reciprocation [2] . The tongue locates forward and is larger than normal in prognathism, and this macroglossia may cause problems such as Class III malocclusion and an open bite [3] . It is not clear whether the macroglossia arises from mandibular prognathism or dental arch misalignment. It must be kept in mind that the tongue will be relatively larger after a mandibular setback operation.
Unfortunately, tongue size cannot be determined using objective criteria [4] , and evaluating macroglossia is necessary when planning treatments for prognathism. Relative macroglossia affects post-treatment stability and pushes the mandible forward. Discrepancies between the size of the tongue and oral cavity after setback operations can be estimated based on the clinical appearance of the tongue, and excision of the tongue is sometimes performed as part of the total treatment for Class III skeletal problems and anterior open bites. These cases have a rather large tongue size for the space available, resulting in speech problems, tooth flaring, and abnormal skeletal growth [5] .
In this article, we aimed to share the planning, technique, and results of combined orthodontic treatment with orthognathic surgery and excision of the tongue. These were simultaneously performed in two adult patients with mandibular prognathism and relative macroglossia.
Clinical Report

Case 1
This patient was an 18-year-old man who presented with chief complaints of lack of incisal contact, mandibular protrusion, and mastication problems. His facial profile was concave, with chin protrusion and a long lower facial height. The patient had an angle Class III malocclusion with a total cross bite (−9.5 mm of overjet), and excessive open bite (−2.5 mm of overbite). Although his tongue was rather large, he showed no difficulty in speech production of the word team. According to the surgical plan, it was decided to setback the mandible 8.4 mm on the right side and 8.0 mm on the left side, with excision of the tongue (Figure 1) .
BSSO was used to retract the mandible, and after controlling this, the condyle was properly positioned and the osteotomy fixed with bicortical compressive screws. Intermaxillary fixation was maintained for 3 weeks, using elastics with a Class III component and occlusal splint. In postoperative orthodontic treatment, 0.017" × 0.025" NiTi and 0.017" × 0.025" SS arches were inserted in both arches and the occlusion was detailed using elastics. Postoperative orthodontic treatment lasted for 9 months.
Case 2
This patient was a 21-year-old woman with mandibular protrusion, a concave facial appearance, an angle Class III malocclusion, with a relatively large tongue. According to the surgical plan, it was decided to set back the mandible 7.9 mm on right side and 7.0 mm on left side, with an excision of the tongue. BSSO was used to retract the mandible, and after controlling this, the condyle was properly positioned and the osteotomy was fixed with bicortical compressive screws. Intermaxillary fixation was maintained for 3 weeks, using elastics with a Class III component and occlusal splint. In postoperative orthodontic treatment, 0.017" × 0.025" NiTi and 0.017" × 0.025" SS arches were inserted in both arches and the occlusion was detailed using elastics. Postoperative orthodontic treatment lasted for 9 months (Figure 2 ).
Tongue Resection
The tongue was taken out of the mouth using a hook and 4/0 silk suture. Excision marking was made based on the teeth marks on the tongue. Excision of tongue was done with a scalpel and electro cautery (Figure 3) . Continuous stiches with 4/0 vicryl were used for closing the raw surface of the tongue.
Results
The patients' maxillary midlines were lined up with the mandibular and facial midlines. The overjet and overbite were minimal. The posterior occlusions were finished with Class I canine and molar relationships in both of the segments. The inadequate maxillary tooth display before treatment was increased.
Side effects of tongue excision, such as bleeding, tongue edema, and paralysis, were not seen in either of these two patients. Motor function of the tongue and the function of the hypoglossal nerve and salivary duct were not impaired. The patients stated that there was no loss of the sense of taste. Speech and masticatory problems were not seen. 
Discussion
These two patients with prognathism were successfully treated by combined orthodontic treatment with orthognathic surgery, while the excision of the tongue was simultaneously performed. Neither tongue function was deteriorated, nor was a relapse of mandibular prognathism seen.
Prognathism is a challenging problem for orthodontic treatment, and requires surgery to correct. Treatment becomes even more difficult in the presence of relative macroglossia. The pushing force of the tongue may propel the mandible forward and cause a relapse of prognathism. Excision of the tongue may decrease the probability of relapse and improve stability [6] . The necessity of tongue resection is evaluated with an observation of the size of the tongue, teeth marks on the tongue at rest, and angulation of the incisor teeth, mandibular and occlusal planes [2] (Figure 4) . After the setback operation of the mandible, the tongue will be larger than it was previously due to the backward positioning of the mandible.
In these cases, we performed an excision of the tongue after fixation of the mandible. The excision of the tongue can be performed a long time before the orthognathic surgery to prevent the edema and respiratory problems which may occur when both surgeries are performed at the same time [7] . We excised the side parts of the tongue which made contact with the teeth (Figure 3 and Figure 4) . The keyhole-shaped technique can be used for the excision of the tongue, but we believe that this type of excision creates a greater risk of edema, bleeding, and dysfunction of the tongue [8] . We advocate a conservative approach for the excision of the tongue, when combined with BSSO. This procedure does not cause complications and can be performed during orthognathic surgery. The patients could speak and eat within 2 days after surgery. The function of the tongue was restored 7 days after surgery, and these patients did not experience changes in the sense of taste.
Tanaka et al. used the keyhole-shaped technique and reported changes in taste sensation due to changes in the filiform papillae. The authors also advocated speech therapy to restore this ability in their patients [8] .
Some authors have advocated tongue reduction in the Le Fort I surgical procedure or in the correction of open bite malocclusion to avoid relapse [7] - [10] . According to Schwenzer et al., in the presence of malocclusion caused macroglossia, the incidence of relapse is lower when the reduction of the tongue size is combined with orthodontic treatment [11] .
Some patients with malocclusion have teeth marks on the tongue at rest, depending on the degree of improper closing (Figure 4) . Multiple traumas created by the teeth hurt the tongue, cause desensitization and even malignant disease. The excision of the tongue may relieve injuries to the tongue.
Conclusion
The excision of the tongue may be an auxiliary component of treatment for patients with malocclusion caused by an enlarged tongue, because it contributes to the stability of the occlusion after surgical treatment.
